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ABSTRACT 

This interpretive overview of the "Science Report 
Card" provides a description of the ways in which science can empower 
and enrich the lives of students. This booklet also contains: (1) 

statistics which provide a picture of the state of science learning 
in the United States; (2) specific data that help provide a sense of 
the status of science learning for at-risk populations; (3) 
assessment of students’ access to the opportunity to learn science; 

(4) discussion of the relationship between the amount of science 
instruction and proficiency in science; (5) explanation of science 
learning in the spirit of science; and (6) discussion of the 
discrepancy between the picture provided by the data of science 
learning and the model of science learning based both on research and 
effective practice. Data for this report were obtained from the 
National Assessment of Educational Progress (NAEP) . (DDR) 
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SCIENCE LEARNING MATTERS 



"In limiting opportunities for 
true science learning , our 
nation is producing a 
generation of students who 
lack the intellectual skills 
necessary to assess the 
validity of evidence or the 
logic of arguments..." 
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"The distinctive character of 
our own time lies in the vast 
and constantly increasing part 
which is played by natural 
knowledge. Not only is our daily 
life shaped by it, not only 
does the prosperity of millions 
. . . depend upon it, but our 
whole theory of life has long 
been influenced, consciously or 
unconsciously, by the general 
conceptions of the universe, 
which have been forced upon us 
by physical science." 

— Thomas Henry Huxley, 1 880 
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Science Learning Matters 

THE SCIENCE REPORT CARD 
INTERPRETIVE OVERVIEW 





Science Empowers and Enriches 



Huxley's statement on the value of science is even more valid today 
than when it was written more than one hundred years ago. Then, and 
increasingly so now, the pervasive influence of science on the quality of 
our lives makes an understanding of science central to our personal, 
national, and global welfare. With the accelerating pace of scientific 
discoveries and technological advances over the last century, knowl- 
edge of the methods and products of science has become ever more 
essential to full participation in contemporary American society. In 
addition to enhancing the minds and lives of individual citizens, science 
learning is crucial to the social and economic development of our 
country. To understand and resolve the increasing number of societal 
problems related to science and technology — for example, the deple- 
tion or pollution of natural resources — our schools must produce a 
large majority of graduates who are literate about these issues and an 
increasing percentage of students who are both highly prepared and 
motivated for advanced careers in science. 




From a broader perspective, there is growing concern over our country's 
future ability to compete in the global economy . 1 A highly technological 
nation such as ours requires civic and educational leaders whose 



’ Education Commission of the States' Task Force on Education for Economic Growth, 
Action for Excellences Comprehensive Plan to Improve our Nation's Schools (Denver, 
CO: Education Commission of the States, 1983). 
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understanding of science and technology is sufficient to make decisions 
based on valid information and rational analysis. Our nation's economic 
growth and its place in world markets are determined in part by its 
ability to provide intelligent leadership in technological fields. 




The State of Science Learning 



It is widely believed that the condition of science education in this 
country needs improvement, and the results of NAEP's 1 986 science 
assessment do not assuage this concern. In 1 983, the National Science 
Board's Commission on Precollege Education in Mathematics, Science, 
and Technology described the implications of neglecting science 
education: 



Alarming numbers of young Americans are ill-equipped to 
work in, contribute to, profit from and enjoy our increas- 
ingly technological society. Far too many emerge from the 
nation's elementary and secondary schools with an inade- 
quate grounding in mathematics, science and technology. 

As a result, they lack sufficient knowledge to acquire the 
training, skills and understanding that are needed today 
and will be even more critically needed in the 21st cen- 
tury. 2 

Since this statement was made, as many as 100 national reports have 
been issued calling for greater rigor in science education and suggesting 
numerous reforms. The nation has responded by updating standards for 
school science programs, strengthening teacher preparation, increasing 
the use of assessments, stiffening graduation requirements, and imple- 
menting a wide variety of research efforts to deepen our understanding 
of science teaching and learning. Despite these efforts, average science 
proficiency across the grades remains distressingly low. 



! National Science Board Commission on Precollege Education in Mathematics, Science, 
and Technology. Educating Americans for the 21 st Century (Washington, DC: National 
Science Foundation, 1983). 
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Trends for 9-, 1 3-, and 1 7-year-olds across five national science assess- 
ments conducted by NAEP from 1969 to 1986 reveai a pattern of initial 
declines followed by subsequent recovery at all three age groups. To 
date, however, the recoveries have not matched the declines. 

■ At age 1 7, students' science achievement remains well 
below that of 1969. Steady declines occurred through- 
out the 1970s, followed by an upturn in performance 
between 1982 and 1986. 

■ At ages 9 and 13, the declines were less sizable than 
those at age 17 and recovery began earlier, in the late 
1 970s. In 1 986, however, average achievement at age 
13 remained below that of 1970 and at age 9, simply 
returned to where it was in the first assessment. 

National expectations are high. Students are expected to complete their 
high-school studies with sufficient science understanding for assuming 
their responsibilities as voters and as efficient contributors in the 
workplace. In addition, school science is expected to prepare ade- 
quately for postsecondary science courses those students who are 
continuing their formal education. Unfortunately, these expectations 
have not been met. An examination of NAEP trends in science profi- 
ciency suggests that a majority of 1 7-year-olds are poorly equipped for 
informed citizenship and productive performance in the workplace, let 
alone postsecondary studies in science. 

I More than half of the nation's 17-year-olds appear to 
be inadequately prepared either to perform compe- 
tently jobs that require technical skills or to benefit 
substantially from specialized on-the-job training. Thef 
thinking skills and science knowledge possessed by 
these high-school students also seem to be inadequate 
for informed participation in the nation's civic affairs. 
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■ Only 7 percent of the nation's 17-year-olds have the 
prerequisite knowledge and skills thought to be need- 
ed to perform well in college-level science courses. 

Since high-school science proficiency is a good predic- 
tor of whether or not a young person will elect to 
pursue post-secondary studies in science, the proba- 
bility that many more students will embark on future 
careers in science is very low. 

These NAEP findings are reinforced by results from the second interna- 
tional science assessment, which revealed that students from the United 
States — particularly students completing high school — are among the 
lowest achievers of all participating countries . 3 

H At grade 5, the U.S. ranked in the middle in science 
achievement relative to 14 other participating coun- 
tries. 

■ At grade 9, U.S. students ranked next to last. 

■ In the upper grades of secondary school, "advanced 
science students" in the U.S. ranked last in Biology and 
performed behind students from most countries in 
Chemistry and Physics. 

Given evidence from both the NAEP and international results that our 
students' deficits increase across the grades, projections for the future do 
not appear to be bright. The further students progress in school, the 
greater the discrepancies in their performance relative both to students 
in other countries and to expectations within this country. Because 
elementary science instruction tends to be weak, many students' — 
especially those in less affluent schools — are inadequately prepared 
for middle-school science. The failure they experience in middle school 



International Association for the Evaluation of Educational Achievement, Science 
Achievement in 17 Countries: A Preliminary Report (New York, NY: Teachers College, 
Columbia University, 1988). 
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may convince these young people that they are incapable of learning 
science, thus contributing to the low enrollments observed in high- 
school science courses. Unless conditions in the nation's schools 
change radically, it is unlikely that today's 9- and 1 3-year-olds will 
perform much better as the 1 7-year-olds of tomorrow. 




The Status of Science Learning for 
"At-Risk" Populations 

Students do not all arrive at the kindergarten door with equal opportuni- 
ties and aspirations. Social and economic realities have begun to have 
an impact long before that time, and schooling does not serve to 
eradicate these inequities. 

The NAEP data show substantial disparities in science proficiency 
between groups defined by race/ethnicity and gender. 

■ Despite recent gains, the average proficiency of 13- 
and 17-year-old Black and Hispanic students remains 
at least four years behind that of their White peers. 

■ Only about 15 percent of the Black and Hispanic 17- 
year-olds assessed in 1986 demonstrated the ability to 
analyze scientific procedures and data, compared to 
nearly one-half of the White students at this age. 

■ While average science proficiency for 9-year-old boys 
and girls was approximately the same — except in the 
physical sciences — a performance gap was evident at 
age 1 3 and increased by age 1 7 in most science con-* 
tent areas. At age 1 7, roughly one-half of the males but 
only one-third of the females demonstrated the ability 
to analyze scientific procedures and data. 
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